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Claims 

[d] A method of forming a field effect transistor comprising 
the steps of: 

providing a semiconductor wafer of a first semiconduc- 
tor material having a device layer with a device layer lat- 
tice constant; 

forming an epitaxial layer of a second semiconductor 
material on said device layer of said semiconductor 
wafer, said second material having a second lattice con- 
stant greater than said device lattice constant in a direc- 
tion perpendicular to said wafer and said device layer 
lattice constant in a channel direction parallel to said 
wafer; 

patterning said epitaxial layer of said second material to 
form at least one vertical side in said channel direction; 
growing an epitaxial semiconductor channel layer of said 
first semiconductor material on said vertical side, said 
channel layer having said second lattice constant per- 
pendicular to said wafer and said device lattice constant 
along said channel direction, whereby said channel layer 
has tensile strain perpendicular to said channel direction 
and to said wafer; 

forming a gate insulator in a body area of at least one 



vertical side of said channel; 

forming a gate electrode abutting said gate insulator; 
and 

forming source and drain electrodes in contact with op- 
posite ends of said body area. 

[c2] A method according to claim 1, in which said first semi- 
conductor material is silicon and said second semicon- 
ductor material is SiGe. 

[c3] a method according to claim 1, in which said step of 
patterning said epitaxial layer comprises forming an is- 
land having two vertical sides separated by a transverse 
distance; 

said step of forming said channel layer forms said chan- 
nel layer on said two vertical sides; 
said step of forming said gate insulator forms said gate 
insulator on body areas of both said vertical sides; and 
said step of forming said gate electrode forms said gate 
electrode on said two vertical sides. 

[c4] a method according to claim 2, in which said step of 
patterning said epitaxial layer comprises forming an is- 
land having two vertical sides; 

said step of forming said channel layer forms said chan- 
nel layer on said two vertical sides; 
said step of forming said gate insulator forms said gate 



insulator on body areas of both said vertical sides; and 
said step of forming said gate electrode forms said gate 
electrode on said two vertical sides separated by a trans- 
verse distance. 

[c5] a method according to claim 1, in which said step of 

patterning said epitaxial layer comprises forming an is- 
land having two vertical sides separated by a transverse 
distance; 

said step of forming said channel layer forms said chan- 
nel layer on said two vertical sides and on a top surface 
of said island, whereby said channel layer on said top 
surface has said device lattice constant along said trans- 
verse distance and along said channel direction; 
said step of forming said gate insulator forms said gate 
insulator on body areas of both said vertical sides and on 
said top surface; and 

said step of forming said gate electrode forms said gate 
electrode on said two vertical sides and said top surface. 

[c6] A method according to claim 2, in which said step of 
patterning said epitaxial layer comprises forming an is- 
land having two vertical sides separated by a transverse 
distance; 

said step of forming said channel layer forms said chan- 
nel layer on said two vertical sides and on a top surface 
of said island, whereby said channel layer on said top 



surface has said device lattice constant along said trans- 
verse distance and along said channel direction; 
said step of forming said gate insulator forms said gate 
insulator on body areas of both said vertical sides and on 
said top surface; and 

said step of forming said gate electrode forms said gate 
electrode on said two vertical sides and said top surface. 

[c7] A method according to claim 1, further comprising a 
step of implanting said body area of said channel layer 
p-type, whereby said MOS transistor is an nfet. 

[c8] a method according to claim 1, further comprising a 
step of implanting said body area of said channel layer 
n-type, whereby said MOS transistor is a pfet. 

[c9] a method of forming a MOS transistor comprising the 
steps of: 

providing a semiconductor wafer of a first semiconduc- 
tor material having a device layer with a device layer lat- 
tice constant; 

forming an epitaxial layer of a second semiconductor 
material on said device layer of said semiconductor 
wafer, said second material having a second lattice con- 
stant greater than said device lattice constant in a direc- 
tion perpendicular to said wafer and said device layer 
lattice constant in a channel direction parallel to said 



wafer; 

forming a fin hardmask in a transistor area of said wafer; 
patterning said epitaxial layer of said second material to 
form a fin of said second semiconductor material having 
at least one vertical side in said channel direction be- 
tween source and drain areas; 

growing an epitaxial semiconductor channel layer of said 
first semiconductor material on said vertical side, said 
channel layer having said second lattice constant per- 
pendicular to said wafer and said device lattice constant 
along said channel direction, whereby said channel layer 
has tensile strain perpendicular to said channel direction 
and to said wafer; 

forming a gate insulator in a body area of at least one 

vertical side of said channel layer; 

forming a gate electrode abutting said gate insulator; 

and 

forming source and drain electrodes in said source and 
drain areas and in contact with opposite ends of said 
body area. 

[do] a method according to claim 9, in which said first semi- 
conductor material is silicon and said second semicon- 
ductor material is SiGe. 

[cH] A method according to claim 9, in which said step of 
patterning said epitaxial layer comprises forming a fin 



having two vertical sides separated by a transverse dis- 
tance; 

said step of forming said channel layer forms said chan- 
nel layer on said two vertical sides; 
said step of forming said gate insulator forms said gate 
insulator on body areas of both said vertical sides; and 
said step of forming said gate electrode forms said gate 
electrode on said .two vertical sides. 

[d2] a method according to claim 10, in which said step of 
patterning said epitaxial layer comprises forming a fin 
having two vertical sides; 

said step of forming said channel layer forms said chan- 
nel layer on said two vertical sides; 
said step of forming said gate insulator forms said gate 
insulator on body areas of both said vertical sides; and 
said step of forming said gate electrode forms said gate 
electrode on said .two vertical sides separated by a 
transverse distance. 

[d3] a method according to claim 9, in which said step of 
patterning said epitaxial layer comprises forming a fin 
having two vertical sides separated by a transverse dis- 
tance; 

said step of forming said channel layer forms said chan- 
nel layer on said two vertical sides and on a top surface 
of said fin, whereby said channel layer on said top sur- 



face has said device lattice constant along said trans- 
verse distance and along said channel direction; 
said step of forming said gate insulator forms said gate 
insulator on body areas of both said vertical sides and on 
said top surface; and 

said step of forming said gate electrode forms said gate 
electrode on said two vertical sides and said top surface. 

[d4] a method according to claim 10, in which said step of 
patterning said epitaxial layer comprises forming a fin 
having two vertical sides separated by a transverse dis- 
tance; 

said step of forming said channel layer forms said chan- 
nel layer on said two vertical sides and on a top surface 
of said fin, whereby said channel layer on said top sur- 
face has said device lattice constant along said trans- 
verse distance and along said channel direction; 
said step of forming said gate insulator forms said gate 
insulator on body areas of both said vertical sides and on 
said top surface; and 

said step of forming said gate electrode forms said gate 
electrode on said two vertical sides and said top surface. 

[d5] A method according to claim 9, further comprising a 
step of implanting said body area of said channel layer 
p-type, whereby said MOS transistor is an nfet. 



[d6] a method according to claim 9, further comprising a 
step of implanting said body area of said channel layer 
n-type, whereby said MOS transistor is a pfet. 

[d7] An integrated circuit comprising a set of field effect 
transistors formed in a semiconductor wafer of a first 
semiconductor material having a device layer with a de- 
vice layer lattice constant; and 

an epitaxial layer of a second semiconductor material on 
said device layer of said semiconductor wafer, said sec- 
ond material having a second lattice constant greater 
than said device lattice constant in a direction perpen- 
dicular to said wafer and said device layer lattice con- 
stant in a channel direction parallel to said wafer; in 
which 

said field effect transistors have an epitaxial semicon- 
ductor channel layer of said first semiconductor material 
on at least one vertical side of said epitaxial layer of said 
second semiconductor material, said channel layer hav- 
ing said second lattice constant perpendicular to said 
wafer and said device lattice constant along said channel 
direction, whereby said channel layer has tensile strain 
perpendicular to said channel direction and to said 
wafer; 

said field effect transistors have a gate insulator in a 
body area of at least one vertical side of said channel 



layer; 

said field effect transistors have a gate electrode abut- 
ting said gate insulator; and 

said field effect transistors have source and drain elec- 
trodes in contact with opposite ends of said body area. 

[d8] An integrated circuit according to claim 17, in which said 
epitaxial layer is formed in a set of islands having two 
vertical sides separated by a transverse distance; 
said epitaxial semiconductor channel layer of said first 
semiconductor material extends on two vertical sides 
and on a top surface of an island of said second semi- 
conductor material, whereby said channel layer on said 
top surface has said device lattice constant along said 
transverse distance and along said channel direction; 
said gate insulator is formed on body areas of both said 
vertical sides and on said top surface; and 
said gate electrode is formed on said gate electrode on 
said two vertical sides and said top surface. 

[d9] An integrated circuit according to claim 17, in which 

said field effect transistors have two epitaxial semicon- 
ductor channel layers of said first semiconductor mate- 
rial on two sides of said fin of said second semiconduc- 
tor material, said channel layers having said second lat- 
tice constant perpendicular to said wafer and said device 
lattice constant along said channel direction, whereby 



said channel layers have tensile strain perpendicular to 
said channel direction and to said wafer; 
said field effect transistors have a gate insulator in a 
body area of said two channel layers; 
said field effect transistors have a gate electrode abut- 
ting said gate insulator; and 

said field effect transistors have source and drain elec- 
trodes in contact with opposite ends of said body area. 

[c20] An integrated circuit according to claim 19, in which: 
said epitaxial semiconductor channel layer of said first 
semiconductor material extends on two vertical sides 
and on a top surface of said fin of said second semicon- 
ductor material, whereby said channel layer on said top 
surface has said device lattice constant along said trans- 
verse distance and along said channel direction; 
said gate insulator is formed on body areas of both said 
vertical sides and on said top surface; and 
said gate electrode is formed on said gate electrode on 
said two vertical sides and said top surface. 



